This paper reports the results of a prospective study to evaluate the success rate and incidence of complications with the external jugular approach to central venous cannulation using a i-tipped spring guide wire. In a personal series of 100 consecutive patients in whom the technique was attempted, successful placement was achieved in 90, but more importantly there were no immediate technical complications. During the study, internal jugular cannulation was used in fourteen patients because either an external jugular vein was not visible (four patients), could not be cannulated (three patients), or the guide wire could not be manipulated into an intrathoracic position (seven patients). The technique is recommended as the initial method where central venous cannulation must be performed under suboptimal conditions and in very sick patients in whom a serious complication may prove to be fatal.
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Central venous catheterisation is a commonly performed procedure in critically ill patients in Intensive Care Units (ICU) and in the operating theatre prior to major surgery. It can be performed by a variety of techniques which all have their respective merits and disadvantages. In this prospective study, a technique of external jugular vein catheterisation using a J-tipped spring guide wire was evaluated in a personal series of one hundred consecutive patients. The purpose of the study was to investigate the successful placement rate and immediate complication rate occurring with this technique.
MATERIALS AND METHODS
Seventy-five of the patients studied were adults in the Intensive Care Unit while twenty-five required major non-cardiothoracic surgery.
After the patient was placed in a 30 0 Trendelenburg position and the neck prepared with Povidone-Iodine solution, a clear fenestrated plastic drape was used to allow observation of the patient during the procedure. Cannulation of an external jugular vein was attempted with a 16-gauge, 6.35 cm introducer catheter using a sterile technique (Arrow Central Vein Catheterisation Setproduct No. CS -047(0). The J-wire was then prepared for insertion by sliding a plastic tube over the '1' to straighten it. The 45 cm, 0.899 mm diameter spring guide wire was then advanced into the central venous position. Gentle manipulation of the wire was undertaken if necessary. The introducer catheter was removed, the skin incision enlarged, and the 16-gauge, 20 cm polyurethane radiopaque catheter inserted over the wire in a smooth, one-step manoeuvre. A vessel dilator was not used. The position of the catheter was then determined radiologically. The presence of a tracheostomy was regarded as a contraindication to the technique.
RESULTS
Fifty-three cannulations were attempted using the left EJV and forty-seven on the right. Satisfactory placement of catheters occurred in 90 of 100 attempts (90070). On three occasions, cannulation of the external jugular vein was unsuccessful; in seven patients (five using the right external jugular vein and two the left), the guide wire could not be passed into the thorax. Two catheters eventually entered the ipsilateral internal jugular vein.
Radiological confirmation of catheter position revealed 87 catheters in the superior vena cava or right atrium and three in innominate veins. There were no immediate catheter-related complications. Triple-lumen central venous catheters (Arrow-Howes Multi-Lumen Central Venous Catheterisation Setproduct No. CS-14703) were used in six patients; large-bore catheters for haemodialysis (Vas-Cath) were inserted in four patients.
When an externaf jugular vein was not visible (in Trendelenburg with Valsalva or sustained mechanical inflation), could not be cannulated, or the guide could not be passed into the thorax, internal jugular cannulation was used. This was required on 14 occasions during the study. Eleven of the ICU patients had seriously disturbed haemostasis (thrombocytopenia, coagulopathy or anticoagulant therapy), precluding the safe use of subclavian or internal jugular cannulation.
DISCUSSION
The major complications of central venous catheterisation may prove to be serious, particularly in the critically ill. In the ICU the conditions under which central venous catheterisation is performed are often less than ideal. It may be required, occasionally quickly, in patients who are restless, agitated, shocked, thrombocytopenic, hypoxaemic or acidotic. Under these circumstances the subclavian approach is fraught with hazard. Even in experienced hands, and in the best clinical circumstances, the incidence of technical complications associated with infraclavicular subclavian insertion may be high. In the series of 252 infraclavicular subclavian punctures reported by Matthews and W orthley, 1 complications included malposition (22), pneumothorax (9), arterial puncture (5) and one fatal haemothorax, an immediate complication rate of 14.6%. Blitt 2 in 1974 described the technique of central venous catheterisation via the external jugular vein using a J-wire. However, the external jugular vein approach has not been popular because the successful placement rate has only been about 50%-70% without the use of the J-wire. 3 This is because of anatomical considerations: 1. The presence of venous valves about 4 cm above the clavicle and just before its junction with the subclavian vein. 2. Once formed by the posterior facial and posterior auricular veins, the external jugular vein runs in a lateral direction, potentially leading to the arm rather than the thorax. 3. In about 4% of the population there is a plexus of veins under the clavicle. There have also been a number of reports 4 of difficulty withdrawing catheters which had become kin ked or knotted in the external jugular vein.
The success of this technique is dependent on the use of the J-wire; use of a straight guide wire results in less than 50% successful positioning. 5 The J-wire easily slides past valves and negotiates sharp angles; successful placement rates may then exceed 90%.2 While spring guide wires may add ease and safety to central venous cannulation, the following guidelines should be adhered to in order to minimise the likelihood of complications: 6 1. Careful inspection of each wire for defects before use. 2. Excessive, prolonged and repeated manipulation of a guide wire should not be undertaken.
A sufficiently large skin incision should be
made to allow smooth, one-step insertion of a catheter over the wire. 4. Guide wires should not be reused.
Belani et al. 7 compared the rate of success and incidence of complications in 125 internal jugular and 42 external jugular cannulations using the J-wire technique performed prior to major surgery by staff specialists, residents and experienced nurse anaesthetists. There were 12 instances of carotid artery puncture and one Anaesthesia and Intensive Care, Vol. 13, No. 2, May. 1985 tension pneumothorax in the internal jugular group with a successful placement rate of 91070. There were no immediate complications in the external jugular vein group but the successful placement rate was only 76070, perhaps contributed to by the inexperience of the operators. Experience has shown that the technique is usually easy to perform, can be used when expertise in subclavian or internal jugular catheterisation is lacking, and is easy to teach and learn. There has been wide acceptance of the technique by registrars training in anaesthesia and intensive care.
The most important advantage of the technique described above is the avoidance of immediate complications. This makes the technique the safest in situations where the complication rate may be high, even in experienced hands. Abraham, Shapiro and Podolsky reported an immediate complication rate of 140/0 in a series of 61 subclavian and internal jugular vein catheterisations performed in the 'high-pressure, crisis-oriented environment of the emergency room'. 8 This technique can be safely performed in the OT, thereby avoiding the hazards of subclavian catheterisation in patients who are about to undergo non-cardiothoracic surgery. It is the preferred approach in the presence of any haemostatic disorder, as puncture of a concealed major vein is avoided. The technique also has a range of applications, including twocatheter insertion via a single puncture, triplelumen central venous catheters, large-bore catheters for haemodialysis and introduction of the pulmonary artery catheter. The most common problem encountered was difficulty in maintaining a sterile dressing over a catheter sited in the neck for more than three days.
This study has indicated that an acceptably high successful placement rate can be achieved using the external jugular vein with the J-wire technique. The most important advantage of the technique is the absence of major complications associated with insertion, particularly when central venous cannulation must be performed in difficult clinical circumstances.
If unsuccessful, internal jugular cannulation is used without the need to re-drape the patient. An infraclavicular subclavian line should be inserted under more optimal clinical circumstances when prolonged central venous catheterisation is required.
